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TO WHOM THESE BRESENTS) SHAYL;, QO

Hlﬁmgmg Abtranced Genetics, Jne.

Mﬂgmmﬁ THERE HAS BEEN FRESENTED TO THE

Secretary of Agriculture

AN APPLICATION REQUESTING A CERTIFICATE OF PROTECTION FOR AN ALLEGED DISTINGT VARIETY OF SEXUALLY
REPRODUCED, OR TUBER PROPAGATED FLANT, THE NAME AND DESCRIPTION OF WHICH ARE CONTAINED IN THE
APPLICATION AND EXHIBITS, A COPY OF WHICH [$ HEREUNTO ANNEXED AND MADE A PART HEREOF, ANTY THE
VARIOUS REQUIREMENTS OF LAW IN SUCH-CASES MADE AND PROVIDED HAVE BEEN COMPLIED WITH, AND THE
TITLE THERETS IS, FROM THE RECORDS OF THE PLANT VARIETY PROTECTION OFFICE, DN THE APPLICANTS)
INDICATED BN THE SAID COPY, AND WHEREAS, UPON DUE EXAMINATION MADE, THE, SAID APPLICANT(S) IS (ARE)
ADJUDGED TO BE ENTITLED TO A CERTIFICATE OF PLANT VARIETY PROTECTION UNDER THE LAW.
WOW, THEREFORE, THIS CERTIFICATE OF PLANT VARIETY PROTECTION 15 TO GRANT UNTO THE SAID APPLICANT(S)
AND THE SUCCESSORS, HEIRS OR ASSIGNS OF THE SAID APPLICANT(S) FOR THE TERM OF TWENTY YEARS FROM THE
DATE OF THIS GRANT, SUBJECT TG THE PAYMENT OF THE HEQUIRED FEES AND PERIODIC REPLENISHMENT OF VIABLE
BASIC SEED OF THE VARIETY IN A PUBLIC REPOSTTORY AS FROVIDED BY LAW, THE RIGHT TO EXCLUDE OTIIERS
ROM SELLING THE VARIETY, OR OFFERING IT FOR $ALE, OR REPRODUCING IT, OR IMPORTING IT, OR EXPORTING IT,
ONDITIONING IT FOR PROPAGATION, OR STOCKING IT FOR ANY OF THE ABOVE PURPOSE , OR CONDITIONING I
ROPAGATION, OR STOCKING IT FOR ANY OF THE ABOVE PURPGSE, OR USING IT IN PRODUCING A HYBRIDY OR

“VARIETY THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT. (84
LS AMENDED, 7 U-8.C. 2321 ET SEQ)
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' 20. HAS THE VARIETY CR A HYBRID PRODUCED FROM THE VARIETY BEEN RELEASED; USED, OFFERED FOR-SALE, OR MARKETED IN THE U.5. OR OTHER COUNTRIES?

I

.

FORM APPROVED - OMB NO. 05a1-cx
U.S. DEPARTMENT OF AGRICULTURE The following statements are made in accordance with. the Privacy Acr
. AGRICULTURAL MAAKETING SERVICE 1974 15 U.5-C. 55231 and the Paperwork Reduction Act (PRA) of 1995
| SCIENCE AND TECHNCLOGY DIVISION - PLANT VARIET'Y PROTECTION OFRCE - .

) Application Is requiced in order to determine if # plart ﬁrkty protecs;
. APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE certificate i3 1o be issued (7 U.5.C. 2421), information iz held contiges,

flnstructions and infarmation collection burden Statement on reverse) untd centificate is issued (7 U.5.C. 2426),

1. MAME OF APPLICANTI(S) fas /t fa 19 appeer on the Corticares 2 TEMPORARY DESGNATON On ] 3. vieeT NAME
EXPERIMENTAL NUMBER
PROGENY ADVANCED GENETICS » INC. : : PX 544 ) CRUSADER
4. ADDRESS (Steet and No., or AT, No., C:zy Sate, ot 27 Cote, and Comag BTy cadel

15368 MOFFETT STREET | 831-751-6030 " 48Do3s51
SALINAS, CALIFORNIA 93905

6. FAX fncisde aree code) lF DATE
L i 1,
831-751-6032 i QU(W 8 K4y
a
7. GENUS AND'SPECIES NAME 8. FAMILY NAME (Botarical) - . FAUNG AND EXAMINATION FEE:
' ; &)
LACTUCA SATIVA : COMPOSITAE E ‘&Lr‘-@'ll-
2. CROP KIND NAME (Comman namef s [PATE o /
| B3] 199¢
LETTUCE : | 4 Pre————p—
10. IF THE APPUCANT NAMED IS NOT A “PERSON™, GIVE FORM OF ORGANIZATION fcorporation, partvership, xzocason, stc. ) {Comman name} E w
CORPORATION _. . 932
BELEF INCORPORATED, GIVE STATE OF INCORPORATION 12. DATE OF INCORPORATION ; DATE .
CALIFORNIA | DECEMBER 26, 1994 | | /14 / Zooy
13. NAME AND ADDRESS OF APP_'UCMT REPRESBJTATNECSL‘_IF AMY, TO SERVE IN THIS APPUCATION AMND RECEVE ALL PAPERS 4. TEI.EPHONF Efu:mm. code)
MR.:NATHAN K. OLIVAS, PRESIDENT ‘ © 831-751-6030
PROGENY ADVANCED GENETI CS; INC. '
1536B MOFFETT STREET - 18- FAX. finchde drea codel
SALINAS, CALIFORNIA 93905 ~ : . ' 831-751-6032

168, CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED Folow instructions on reverss]
a x]m& Of'vinl'ldmrﬁn«vdhvm
b. XJ'Exh'bitﬂ- Ststement of Distinctrvoss
< X eawicc. Oblective Descrigtion of the Varaty . -

d. XJ eewen. Additional Deactiption of the Variety [Optionad]

-.t]ms_ Slmnmolufba-'sefh‘;m'tm .
1, tlvmwa.soom«-,wsmmrw mpudvuﬁ&:vﬁmﬁmwrmmwwh‘,
[ X XBE@“ Examination Fee {$2,450), made payable tol'l'n—m of the United States™ (Mad na PYPOY

ted and maeintaired in sn

oo 1 P 1 itoryl

A CLASS OF CERTIFIED SEED? iSes Section 83(s) of the Plant Varfety Protection Actf

V7. DOES THE APPLICANT SPECIFY THAT SEED OF THIS VARIETY BE SOLD 57 VARIETY NAME ONLY, AS
: . AN 3f “no, “ 30 to ke 20) _ :

3 YES #r yer.* snewar tams 18 and 19 Below)

GENERATIONS?

18. DOES THE APPLICANT SPECIFY THAT SEED OF THIS VARIETY BE LIMITED AS TO NUMBER OF 19, IF "YES®
Oves Owo '

TO ITEM 18, WHICH CLASSES OF PRODUCTION BEYOND SREEDER SEED?

O rounoanon [ reasteen [ CEATIAIED

mYEsﬂ'yu,'ginnmofmﬁswﬂnu Ouo .

UNITED STATI;:'S OF AMERICA 8/06/97

‘ggnhjL ”Iu:ﬁbnherincmicmd’u-pmucﬁm“zamhpmdﬁu.

- tal intaca i : ’
' swmjcm ) f ij (J’ SIGNATURE OF APPUCANT (Ownertsi]
NAME MHT‘;W\;’ f\ I T Ty
NATHAN K. OLIVAS
CAPACITY OR TITLE DATE CAPACITY OR TTTLE _ ' _ _ ' 'DATE.. . g
__PRESIDENT _ buLy 29, 1993 IR o
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EXHIBIT A

Origin and Breeding History

Crusader is an iceberg lettuce variety developed from a hand pollinated cross of Raider
and Fallgreen made in 1993 in the San Joaquin Valley. The F1 seed harvested was
designated as 9355X50. The two parental varieties weréiselected for their compatibility.
Raider, selected for its heat tolerance and suitability for desert Fall plantings, and
Fallgreen for its dark color, bolt tolerance and larger size. The cross was made to
produce a large dark green iceberg lettuce for the early Fall desert plantings of Yuma Az
and Huron Ca. '

Approximately 40 plants of the F1 seed (9355X50) were planted in the San Joaquin
Valley production for increase in 1994. The block was rogued, climinating the self
pollinating plants. The F2 seed was harvested in August 1994.

The F2 seed was designated as #144 and was evaluated in small trials in Yuma, Huron,
and the Salinas Valley, then increased in our 1995 San Joaquin Valley production. The
I2 seed (144) was rogued, eliminating the self pollinating plants. The remaining plants
were harvested producing the F3 seed in the Fall of 1995.

The '3 seed was extensively trialed throughout the 1995/1996 growing season in Yuma,
Huron Ca and in the Salinas Valley of Ca and was designated as PX 544 on January 16,
1996. PX 544 was increased in the 1996 San Joaquin Valley production selecting for the
larger darker plants. PX544 was noted as stable, expressing the desired phenotypic traits.

The F4 seed was named “Crusader” in 1997 and trialed consistently during the 1996/97
growing seasons in the Fall plantings of Huron Ca and Yuma Az, and the Salinas Valley
of Ca, exhibiting good uniformity. The F4 seed was increased in the 1997 San Joaquin
Valley production where it was noted as stable. The F5 seed was then harvested.

During the 1997/98 growing season the F5 seed (Crusader) was extensively strip trialed
in Yuma Az, Huron Ca, and in the Salinas Valley Ca. This variety is exhibiting good
uniformity in size and growing habit, where it is noted as stable and with no variants.
The F6 seed is being commercially increased in the 1998 San Joaquin Valley production.

CrusaderExhibA
7-30-98//DG
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Exhibit A

Additional information:

qR 35|

1. (#11)Crusader has been observed in commercial production, trials and seed production

crops to be uniform and stable for 2 generations.
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advanced genetics®

Exhibit B Revision
Statement of Distinctness

Crusader is a large heading iceberg lettuce variety developed for the fall plantings of the
Huron California and Yuma Arizona lettuce production regions. This variety is large
heading and framed, providing an excellent option for growers that plant the commercial
variety Raider. Crusader, being 2 to3 days later maturing than Raider, allows growers to
split plantings between the 2 varieties and increase their harvest options.

Crusader is most similar to the commercial variety Raider. Crusader is distinguished
from Raider as it consistently demonstrates larger size as indicated by 4 quantitative
traits. In 8 repeated trials, Crusader has proven to have a larger head diameter, a larger
average head diameter, and a larger frame diameter. This data is supported statistically,
at a minimum 95% confidence level in 8 repeated trials.

Crusader produces a larger plant than Raider, as indicated by the 4 measurements to
follow.

1. Crusader has a larger head diameter. This measurement is made
perpendicular to the core at the widest part of the sliced head. This data
is statistically significant in 8 repeated trials, with a minimum
confidence level of 99.8%.

2. Crusader has a larger average head diameter. This value is an average
of the measured head diameter and measured head length. The
measurement of the head length is made vertically from the base of the
core to the top of the sliced head. This data is statistically significant in
4 repeated trials, with a minimum confidence level of 99.9%.

3. Crusader has a larger frame diameter. This measurement is made
horizontally across the top of the growing lettuce plant at widest point
of leaf margins. This data is statistically significant in 6 of 8 repeated
trials, with the following minimum confidence levels: 100%, 62%,
99.9%, 100%, 100%, 99.9%, 100%, 92.9%. When the data is pooled
the data is statistically significant with a confidence level of 100%

4. Crusader produces a heavier head than Raider. This weight is
representative of a harvested head of lettuce trimmed to market specs.
This data is statistically significant in 4 of 8 repeated trials, with the
following minimum confidence levels: 99.9%, 97.0%, 92.4%, 85.9%,
99.1%, 91.9%, 77.7%, 99.9%. When the data is pooled the data is
statistically significant with a confidence level 0f 99.9 %.

1536 B. Moffett St. ® Salinas, CA 93005 = Office 831.751.6030 * Fax 831.751.6032 5



advanced genetics®

In addition to the above mentioned distinctions, further distinctness is evident by
observation of the trials comparing Crusader and Raider.

Crusader is distinct from the variety Raider in color. In trials evaluated, Crusader had
color readings consistently darker than Raider. The leaf color was determined using the
Munsell Color Chart for Plant Tissue.

Color
Trial Crusader Raider
1 5gy4/6 5gy5/6
2 5gy5/4 5gy4/6
3 5gy5/4 S5gy4d/6
4 5gy5/6 2.5gy5/6

Crusader is typically 2-4 days later maturing than Raider.

Variety Wet Date Maturity Date
Crusader 9/20/98 12/2/98

Raider 9/20/98 11/29/98
Crusader 9/17/98 11/29/98
Raider 9/17/98 11/26/98
Crusader 12/4/98 3/16/99

Raider 12/4/98 3/12/99
Crusader 12/8/98 3/28/99

Raider 12/8/98 3/26/99

15636 B. Moffett St. ® Salfinas, CA 93905 * Cffice 831.751.6030 * Fax 831.751.6032
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Trialing Protocol for Intellectual Property Protection.

I SetUp
1. Parental lines and competing varieties are identified.
2. Primary slots are identified.
3. Necessary accession lines are located and purchased/received from seed dealers or
Lrowers.
4. All varieties are assigned a number to maintain integrity, and anonymity.
5. Trials are set up in the Progeny warehouse with all necessary varieties. Variety
arrangement for trial is diagramed.
IT. Planting
1. Commercial plantings are located by contacting commercial growers during the
planting slot recommended for the variety.
2. Field is located during commercial planting, and the necessary rows and area is
marked off by a Progeny employee with proper training.
3. Varieties are planted according to diagram, in 100 ft. ranges, consisting of
roughly 200 plants.
4. All varieties are planted in same manner, to mimic the planting of the commerclal
variety as closely as possible.
5. A trial map is drawn diagramming the trial, the trial location in the field, and

“directions to the field.

III. Maintenance

1.

All varieties are treated identically. The grower handles all watering, fertilization,
and pest control, as if it was no different from the commercial field it is grown
with.,

Thinning of the trial is done by a crew contracted by the commercial grower.

1536 B. Moffett St. ® Salinas, CA 93805 * Office 831.751.68030 * Fax 831.751.6032 _7
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advanced genetics®

IV. Evaluation

1. Evaluations are done as near to the time of the commercial harvest as possible by
knowledgeable Progeny employees.

2. The evaluation is conducted “blindly”. The evaluator(s) do not have the key to
the trial at the time of evaluation.

3. 24 heads of each variety are evaluated.
a. The frame diameter of 24 random plants are measured to the nearest cm.
b. 24 mature heads of each variety are cut to the cap leaf.
c. The heads are carried to an adequate work station
d. The following measurements are then conducted and recorded:
Each head is weighed to the nearest gram.
The core diameter of each head is measured to the nearest mm:.
The heads are then sliced in to halves, discarding 1 half.
The core lengths (from the cut stem to the core tip) are measured
to the nearest mm,
5. The head length (from the cut stem to the cap leaf) is measured
to the nearest mm.
6. The head diameter (at its widest point) is measured to the nearest
. :
7. The ideal maturity or harvest date is then estimated based on the
solidity of the head, the core length and any other physiological
characteristics present,
8. The leaf color is documented using the Munsell Color Charts for
Plant Tissue.
e. From these measurements, we then use an Excell program to calculate the
averages, the standard deviations and the T-Tests for the compared
varieties.

R

1536 B, Maotfett St. ® Saiinas, CA 93905 * Office 831.7571 8030 ® Fax 831.751.6032
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POOLED DATA FROM 8 TRIALS

Sample  [Frame diam (cm) |Head Weight (g)
Crusader |Raider |Crusader |Raider
1 57 44 590 486
2 56 51 388 690
3 48 53 584 668
4 50 48 592 462
5 57 52 608 510
6 55 54 554 600
7 50 53 662 550
8 59 50 634 604
9 50 48 564 606
10 54 52 620 584
11 53 47 638 518
12 51 51 526 592
13 56 47 518 490
14 54 52 . 502 534
i5 59 46 684 496
16 55 51 634 614
17 55 49 540 498
18 57 51 842 606
19 57 53 686 484
20 56 47 620 500
21 53 53 686 400
22 55 45 546 536
23 59 47 694 604
24 61 42 680 670
25 57 49 592 572}
. 26 54 49 636 458
27 53 51 690 456
28 52 41 566 576
29 52 51 590 394
30 54 44 704 620
31 56 47 554 524
32 54 54 648 440
33 55 50 556 374
34 52 46 690 636
35 51 46 564 534
36 56 54 610 548
37 59 44 620 468
38 54 51 590 494
39 56 50 642 508
40 52 47 656 566
41 50 46 680 734
42 50 50 754 756
43 45 44 826 734
44 43 42 800 910}
45 42 45 912 990
46 39 42 854 876
47 44 44 900 880
48 47 50 748 762
49 45 46 1036 880
50 42 43 702 706
51 47 45 944 902
52 48 47 912 760
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Sample Frame diam (cm) |Head Weight (g)
Crusader |Raider [Crusader jRaider
53 44 45 788 838
54 44 42 708 734
55 49 40 06 692
56 42 40 962 670
57 42 49 1014 816
58 49 47 774 756
59 48 42 796 684
60 45 44 876 816
61 45 44 966 788
62 48 45 850 786
63 44 43 734 906
64 48 42 848 778
63 48 42 788 800
66 36 40 986 760
67 44 42 308 818.0
68 42 44 786 834
69 46 47 776 748.0
70 44 42 950 764
71 45 44 614 712
72 46 46 572 616
73 49 42 488 434
74 44 44 444 528
75 47 44 562 478
76 43 45 592 492
77 47 44 596 492
78 49 43 558 534
79 48 49 518 612
80 48 44 626 722
81 43 45 548 438
82 44 47 610 552
83 46 42 724 326
84 47 43 722 426]
85 46 41 588 542
86 47 46 596 610¢
87 48 47 504 606
88 50 43 514 500
89 47 44 498 378
90 49 42 558 512
91 50 44 614 694
92 45 46 638 356
93 48 45 512 484
94 52 43 636 436
95 46 43 482 428
96 50 45 534 686
97 51 42 608 566.0
98 49 46 364 580
99 47 46 600 678.0
160 46 47 656 518
101 46 42 530 728
102 418 45 530 316
103 49 48 648 790
104 52 43 672 432
105 32 43 654 426
106 51 41 614 784
107 50 47 460 600

q@eo035|



Sample  {Frame diam (¢cm) jHead Weight (g)
Crusader |Raider jCrusader [Raider
108 49 41 616 640
109 46 42 578 454
110 52 45 680 422
111 49 45 552 586
112 51 42 524 386
113 53 46 610 700
114 48 43 302 646
115 52 46 666 556
116 46 44 524 526
117 49 44 590 724
118 49| 43 672 572
119 50 46 620 470
120 48 44 540 406
121 47 41 602 674
122 49 42 736 616
123 48 44 686 602
124 49 42 544 688
125 50 40 714 526
126 48 45 608 500
127 47 43 772 708.0
128 49 41 610 592
129 51 45 662 670.0
130 51 42 662 718
131 50 50 944 666
132 58 51 696 678
133 52 50 748 668
134 54 49 662 616
135 55 47 624 566
136 57 47 768 662
137 51 48 856 508
138 50 48 592 730
139 53 49 682 712]
140 55 53 936 502
i41 31 48 778 538
142 54 47 763 660
143 51 52 676 636
144 52 49 618 6001
145 54 51 710 534
146 54 50 700 742
147 56 46 724 776
148 50 48 782 746
149 54 48 604 816
150 51 50 688 666
151 58 49 796 546
152 54 49 534 664
153 55 52 690 740
154 58 51 778 670
155 53 48 746 756
156 54 48 734 732
157 53 51 630 618
158 53 46 688 586
159 53 46 792 734
160 50 47 730 752
161 54 52 1014 902
162 54 47 702 788

q o035
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Sample ]|Frame diam {¢cm) [Head Weight (g)
Crusader |Raider |Crusader {Raider
163 53 45 664 796
164 50 33 874 582
165 52 49 876 1020
166 54 48 740 716
167 54 49 102 780
168 52 50 836 968
169 52 52 712 842
170 53 54 800 766
171 56 49 984 818
172 54 48 632 742
173 56 51 1030 604
174 56 31 862 820
175 57 52 756 738
176 56 48 880 680
177 55 47 896 626
178 54 521 856 716
179 52 31 760 752
180 51 52 856 548
181 54 50 814 622
1832 52 51 936 830
183 54 46 778 596
184 51 51 830 800
185 51 51 820 T2
186 54 47 798 562
187 33 52 608 696
188 52 50 932 930
189 52 50 1220 786
190 54 50 1060 658
191 43 47 774 722
192 49 49 7638 684
193 47 46 848 640
194 30 50 734 844
195 49 43 892 726
196 46 44 848 636
197 47 49 700 774
198 49 49 624 740
199 47 32 740 724
200 47 43 964 764
201 49 43 902 554
202 46 44 1016 672
203 50 47 902 666
204 48 48 860 670
205 46 4 824 560
206 49 45 874 670
207 47 43 820 690
208 45 49 610 566
209 49 44 624 644
210 51 49 706 766
211 50 49 734 666
212 51 45 670 732
213 50 50 263 516
214 47 49 702 660
215 49 43 916 680
216 47 46 780 734
217 49 47 852 720
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Sample Frame diam (cm) |Head Weight (g)
Crusader [Raider |Crusader [Raider

218 46 44 634 376
219 51 45 660 682
220 52 44 662 650
221 50 42 836 518
222 49 44 538 596
223 47 46 534 474
224 48 43 558 530
225 45 47 584 590
226 49 416 536 433
227 49 46 456 376
228 49 42 558 538
229 44 44 428 466
230 49 45 470 466
231 49 43 586 602
232 49 44 516 698
233 47 48 538 662
234 44 47 546 512
235 50 44 466 562
236 48 42 790 544
237 46 42 484 574
238 48 46 562 628
239 48 42 602 486
240 46 42 514 530
241 48 39 546 558
242 48 46 666 474
243 45 43 536 604
244 51 44 540 508,
245 51 44 460 384
246 52 41 486 530
247 47 48 488 504
248 47 42 686 596
249 49 41 712 392
250 48 47 508 518

Average 50 46 692 631

Std. Dev. 4.033572] 4.38146] 148.05504| 131.8222

T- Test 3.54E-22 1.491E-06

Probability % 100 99999851

GR0035 1
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EXHIBY

UL, DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE

o " SCLENCE DIVISION
OBJECTIVE DESCRIPTION OF VARIETY
LETTUCE Lactuea sativa .
' FOR OFFICIAL USE ONLY
rvro NUMBER

NAME OF APPLICANT {3)

PROGENY ADVANCED GENETICS, INC.

TADORESS (Street ond Na. or R.F.D. No., City, State, and ZIP Code)

VARIETY NAME

1536B MOFFETT STREET ' .
SALINA’S,' CALIFORNIA 93905 : EXPERIMENTAL DESIGNATION

Ptaca number: in the boxes for the characters which best describe xhu variety, Measured data should be the mesn of an appropriata number (at least 10) of w
spaced plants. Royal Horticultural Society or any recognized. color standard may be used to detenmnine plant colors. .

The jocation of the test area is: _[Color System Usad:

Lol
1. PLANT TYPE: {Sea Jist of suggested check varisties page 4.)
Q01=Cutting/Leal 05=Great Lakes Group .. 09=Stem '
02«Butterhead 06=Vanguard Group; ©. i 10=Latin
03=Bibb O7=Imperiai Group 11=0THER-
" 04=~Cos or Romaine O8=Ezstern {ithaca) Group .
2. SEED: COLOR LIGHT DORMANGY MEAT DORMANCY -
1=Whizte [Silver Gray) . . . i
E] 2=Btack (Gray Brown) 1=Light Required E i=Susceptible
3=Brown [Amber) 2= Light Not Required _ 2=Not Susceptible
3. COTYLEDON TO FOURTH LEAF STAGE: MNOTE: Provide a calor photograph of photocopy of the fourth taaf from 20 day 0id seedling
grown under optimal conditions, )
SHAPE OF COTYLEDONS: 1=Broad 2-lntefmodgate 3=Spatulate
E SHAPE OF FOURTH LEAF: > i j i
1 2 3 . 4 . 5 [+ -
LENGTH/WIDTH INDEX OF FOURTH LEAF: L/W x 10.
B APICAL MARGIN: 1=Entire 4mModerately Dentate . T=Lobed
2=Creanate/Gnawed . 5=Coarsely Dentate 8~OTHER (specify)
BASAL MARGIN: 3=Finely Dentate. 6=Incised
: UNDULATION: 1=Flat 2=Slight 3=Medium 4=Marked
GREEN COLOR: 1=Yellow Green 3=Medium Green S5=Blue Green 7=Gray Green
2=Light Green 4=Dark Green 6=Siiver Green -
ANTHOCYANIN: s *
DISTRIBUTION: 1=Absent : 3-Spotted THER lspecity) .
2=Margin Only . 4=Throughout . .
@ CONCENTRATION: . 1=Light 2=Moderate . © JI=intense
ROLLING: 1=Absent 2=Present
CUPPING: 1=Uncupped 2=Slight I~Markedly
[ 1 . REFLEXING: i=None 2=Apical Margin 3=l ateral Margins
Page 1 07 4

FOFH:!QLSA?O-'J Formerly Form GR.-470-! which is obsolele
-86) o
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4. MATURE LEAVES fobscrve harvest-meoture outer leavea):

 NOTE: Provide color photo of harvest-mature [saves which accurately shows color and margin charscteristics.

MARGIN:

INCISION DEPTH:
{deepest penetration of the margin)

1=Absent/Shallow {Dark Gresn Boston)

9800351

2=Moderate (Vanguard) 3=Oeep {Great Lakes 659}

1=Entire {Dark Grean Boston)

INDENTATION: .

E . (finest divisions of the maryin)

2=Shallowly Denzate {Great Lakes 55)

J=Dedply Dentate {Great Lakes 559)

5=QTHER (fapecify)
4=Cranate {Vanguard) ) '

¢ UNDULATION OF THE

- APICAL MARGIN:

1=Absent/Slight {Dark Green Boston)

2=Moderare {Vanguard}) 3=5trong (Great Lakes 659]

1=Very Light Green (Bibb)

E GREEN COLOR:

I=Medium Green {Great Lakes)
a=Dark Green {Vanguard)

S5=Very Dark Green
6=0THER

2=Light Green (Minetto}

1=Absent

DISTRIBUTION: 2=Margin Oniy [Big Boston}

ANTHOCYANIN grown at or below 10 C):

3=Spotted {Calif, Cream Butter}
4=Throughout (Prize Hesd)

5«QTHER (specity)

i @f‘ ' {) CONCENTRATION:

1=Light {lceberg} - ™ 2=koderate [Prize Head) 3=intense {Ruby)
o A RECE | 2tpocer
o UnlURA"ET T Yryu
@ S1ZE: 1=Senail 2=Medium 3=Large
GLOSSINESS: 1=Duil {Vanguard) - . 2 rare (Salinas) 3=~Gtossy {Grear Lakes}
98 UG -3 PFeUH
[a BLISTERING: " 1=Absent/Slight {Salinas) 2=Moderate (Vanguard) 3=Strong (Prize Mead)

LEAF THICKNESS:

1=Thin

2=intermediate 3=Thick

1=Absent (smoath)

' TRICHOMES:

2=Present [spiny)

5.' PLANT rot market stage. Choose a compartson u&riefy appropriate for this type.):

SPREAD OF FRAME LEAVES: .
5 em This Variety cm RAIDER {specily comparison varicty)
HEAD DIAMETER (market trimmed with jingle cop leaf):
] cm This Variety I ]I 3 ] cm RAI DER {specify comparison variety)

. 1=Flattened I=Spherical = S=Non-Heading
HEAD SHAPE: 2=Slightly Flattened 4=Elongare §=0THER
HEAD SIZE CLASS: 1=Small 2=Medium “3=Large
HEAD COUNT PER CARTON
n. HEAD WEIGHT:
6 7 B g9 This Variety ’ l 5 I 3 ]6] 8' g RAIDER fapecify comparison variety)
: 1=Loose 3I=Firm
HEAD FIRMNESS:. 2wModerate 4=Very Firm
. B. BUTT (bottom of market-trimmed head): *
3 I SHAPE: 1=5lightly Concave 2=Flat 3-Rf,ur?ded
MIDRIB: 1=Flattened {Salinas} 2=Moderarely Raised 3=Prominently Raised (Great

Lakes 6591

. 7. CORE fstem of market-trimmed head}:

mm Diametzr at base of head

Ratio of head diametet/core diamerer

Core height from bass of head 10 apex:

mm This Variety @mmm RAIDER

fapecify comparison variety)

8. BOLTING (Give First Water Date )

lol7]0

This Variety

IO S [8 ]JALLGREEN

Number of days from First Water Date to seed stalk emergence (summer conditions);

NOTE: First Water Date is the datw soud 1irsl receives sdeqL 818 MoOistars
10 germinaste. This'can and often does squal the planting data.

. RAIDER: 72 DAYS

fepecify comporiaon variely)

1=Vary Slow
2euSlow

D BOLTING CLASS:

3=Medium
4=Rapid

S=Very Rapid

Height of mature seed stalk:
em This Variety

RAIDER

[T 9[7]

(apecify comparison varfely)

FORM LS-a70-1

BOLTING cont'd. on next pags

Page 2.0t 4
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N - 9800351

o Spread ol Boler Plant faf widest point): :
1 crw This Variety I4 I 2"" RAIDER (spect{y comparison variety)
[_—3_) BOLTER LEAVES: 1=Straight 2=Curved
MARGIN: 1=Entire . 2-De:.1ta:e
COLOR: rLight Green 2=Mediumn Green 3=0ark Green

BOLTER HABIT:

TERMINAL
INFLORESCENCE:  [~Absent 2=Present
LATERAL SHOOTS: | . ePresen

fabove head)

BASAL SIDE SHOOTS: 1=Absent 2-Pre,sg.q:§-

LR MR

9. MATWURITY fearliness of harveu-mc.tMn head formation}:

NOTE: Complets this section for at lesst one season, )
Check Y mofdays | - CHECK VARIETY %/

SEASON Apolic. X! #of days

qg:{‘;}q - o5 | [T d | Reder
Fa 7 HEE Rardec

Winter . [

-

Give planting date{s). and location{s):

Spring

summer _ SALINAS VALLEY OF CALIFORNIA 4/22/98

SALINAS VALLEY OF CALIFORNIA 6/01

Fall YUMA, ARTZONA 9/17/95 YUMA, ARIZONA 9/12/95

Winter
Af First water date 1o harvest. ZfFill in check variety name on the appropriste line, . -

10. - ADAPTATION:
PRIMARY REGIONS OF ADAPTION {tested and proven adapted}: {O=Not tested

@_ Southwest (Calif., Ariz. desert) E] West Coast @ Northeast
@ Narthcentral m Southeast ) D OTHER
SEASON: ' ,
o] ) [2] Fartorea—_YUMA, ARTZONA

Spring [area

[2] Summer tarea _SALINAS VALIEY OF [ winr tores )
- CALEFORNEA '
_ g .

1=MNor Adapted 2=Adapted}

0' GREENHQUSE: 0=Nor.tested . 1=Not Adapted 2=Adapied
D SOIL TYPE: 1=Mineral : 2=Organic . 3=8otn
FORM 1L5-470-1 Page 3 of
9.6}

| _z‘-l'_



11. DISEASES AND STRESS REACTIONS (0-Not tested: 1=Susceptibia; 2=intarmediste:

Eam Woestarn Yallows

ELm. Infectious Yallows

DOther Virus

J=Resistant: 4=Highly resistant; S=Tolerant)}:

. FUNGAL/BACTERIAL 9 300 351
@ Corky Aoot Rot {Pythium Roor Rot) '
@ Downy Mildew {Races . )

@ Powdeary Miidew

{E Scleratinia Rot

@ Bacterial Sofr Aot (Pseudomonas spp. & others)

@ Botrytis (Gray Mold)

D OTHER

INSECTS
@Cabbage Loopers

@Root Aphids

@Green Peach Aphid

RE
USDA-

‘ PHYSIOLOGICAL/STRESS

Tipbum ' ‘__EI Salt
g8 A -3 Al 194@ Heat - - _ @ Brown Rib (Rib Ciscaloration, Rib Blight}

@ Drought = D OTHER
m Co{.d C : _

. @ Russat Spotting

POST HARVEST"
. [j Internal Rib Necrosis {Blackheart, Gray Rib. Gray Streak}

E Brown Stain

@Hus{y Brown Discoloration

12. BIOCHEMICAL OR ELECTROPHORETIC MARKERS:

13. COMMENTS:

TYPE

1) CUTTING/LEAF
2] BUTTERHEAD

SUGGESTED CHECK VARIETIES

CHECK VARIETY

SALAD BOWL
DARK GREEN 805TON

3} gies arss
4]  COS.OR ROMAINE PARRIS ISLAND .
51" GREAT LAKES GRQUP GREAT LAKES §59.700
6} VANGUAROD GROUP . VANGUARD
71 IMPERTAL GROUP VIVA
8} EASTERN GROUP . ITHACA
9) STEM CELTUCE
101 LATIN s MATCHLESS

75

FOAM LS370.1
13.AR1

Page 4 of. &



8. BOLTING (CONT.)

Bolter Leaves:

(2) Raider

Margin:

(2) Raider

Color:

(2) Raider

Bolter Habit:

Terminal Inflorescence:

(1) Raider

Lateral Shoots:

(above heads)

(1) Raider

Basal Side Shoots:

(1) Raider

7/30/98:DG/bdo

PVPCRUSADEREXHIBITC

b

EXHIBIT C

ADDITIONAL INFORMATION

(1) Straight

(2) Curved

(2) Dentate

(1) Light Green (2) Medium Green

(1) Absent (2) Present
(1) Absent (2) Present
(1) Absent 2) Presént

3800351}

(3) Dark Green



CRUSADER




980035}

Raider




CRUSADER
6-30-98

S800351
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EXHIBIT D
Additional Description of the Variety

Crusader is a dark green, large framed, heat tolerant iceberg developed for heat intense
conditions such as the fall plantings of Yuma Az, and Huron Ca.

Vi
M ".,.;j

-
e

CrusaderExhibitD
7-30-98/DG

3l



Q@35 |

advanced genetics?®

Crusader also resembles its male parent Fall Green. Crusader is distinguished from Fall
Green as it consistently demonstrates larger size as indicated by 5 quantitative traits. In
repeated trials, Crusader has proven to have a longer core length, a larger core diameter, a
larger head diameter, a larger frame diameter, and a heavier head weight. This data is
supported statistically, at a minimum 95% confidence level in 4 repeated trials.

Crusader is distinct and unique from the variety Fall Green, as indicated by the 4 heading
measurements to follow.

1. Crusader has a longer core length than the variety Fall Green. This data is
statistically significant in 4 repeated trials, with a minimum confidence level
of 95.4%.

2. Crusader has a larger core diameter than the variety Fall Green. This data is
statistically significant in 4 repeated trials, with a minimum confidence level
0f 99.9%.

3. Crusader has a larger head diameter than the variety Fall Green. This data is
statistically significant in 3 of the 4 repeated trials, with the following
confidence levels; 99.9%, 100%, 99.9%, 6.77%. By pooling the data we see
that over all, this trait is a statistically significant difference at a 99.9%
confidence level.

4. Crusader has a larger frame diameter than the variety Fall Green. This data is
significantly significant in 4 repeated trials with a minimum confidence level
of 99.6%.

5. Crusader produces a heavier head than Fall Green. This weight is

- representative of a harvested head of lettuce trimmed to market specs. This
data is statistically significant in 4 repeated trials, with a minimum confidence
level of 96.2 %.

1536 B. Moffett St. # Salinas, CA 93905 # Office 831.751.6030 = Fax 831.751.8032
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POOLED DATA FROM 4 TRIALS

Sample Head Diameter (cm)
Crusader Faligreen

1 16 14.2
2 15.1 13.5
3 15.9 14.8
4 13.9 13.2
5 14.3 12.4
6 13.9 15.9
7 15.2 13.2
8 14,7 13.1
9 13.1 13.0
10 14.5 13.1
11 14,7 14.4
12 13.9 14.0
13 15.1 13.6
14 12.5 13.4
15 15.7 13.1
16 15.5 15.4
17 16.5 13.2
18 14.5 12,5
19 159 13.4
20 14.5 10.9
21 14.4 13.9
22 16.2 13.3
23 14.9 12.6
24 13.4 12.2
25 14.5 13.4
26 14.9 14.6
27 129 11.5
28 14.0 12.9
29 14.6 12,5
30 16.5 14.0
31 14.5 15.9
32 157 14.9
33 14.5 13.2
34 15.7 14.6
35 16.2 15.6
36 15.7 12.0
37 18.1 13,9
38 16.7 15.2
39 16.5 14.3
40 154 15.7
41 17.1 16.4
42 15.6 13.5
43 16.4 13.2
44 16.4 14.9
45 17.6 13.5
46 14.7 13.3
47 142 12.5
48 14.6 13.6
49 16.0 14.1
50 15.9 16.1
51 16.5 13.4
52 18.2 13.5

7800357
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Sample | Head Diameter (cm)
Crusader Fallgreen |
53 14.3 13.3
54 16.4 13.7
55 14.9 13.3
56 14.6 12.4
57 15.4 13.1
58 14.9 14.3
59 16.5 13.3
60 16.2 14.7
61 14.9 14.0
62 14.4 13.2
63 14.0 13.4
64 14.1 14.2
65 14.4 15.4
66 15.1 14.4
67 13.8 142
63 15.1 14.1
69 13.9 12.0
70 14.3 13.1
71 14.0 14.6
72 15.2 141
73 14.1 13.2
74 13.2 14.1
75 14.6 14.2
76 13.9 14,9
77 13,7 144
78 13.6 13.6
79 13.2 134
80 14.0 14.3
81 13.1 14.1
82 14.1 12.7
83 14.6 13.9
84 14.4 13.1
85 13.1 14.2
86 14.2 12.3
87 14.9 15.4
88 14.5 13.8
89 14.4 10.9
90 13.6 12.4
91 15.5 14.4
92 14,7 154
93 14.2 13.3
94 13.9 14.9
95 14.2 14.8
96 14.5 13.3
97 13.0 13.9
98 14.0 15.4
99 14.1 13.3
100 13.6 16.4
101 13.4 13.5
102 15.8 14.9
103 14.4 15.0
104 14.5
105 15.9
106 14.2
107 13.6
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Sample | Head Diameter (cm)
- Crusader Fallgreen |
108 14.0
109 16.4
110 15.4
111 155
112 13,0
113 16.1
114 13.4
115 14.9
116 15.4
117 14,1
118 14.5
119 13.5
120 14.5
Average 14.8 13.8
Std. Dev. 1.116376379 } 1.0958638
T- Test 2.62816E-10
Probability % | 99.9999999%7
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REPRODUCE LOCALLY. /nclude form number and edition date on aff reproductions. : FORM APPROVED - OMB NO. 0581-6055

U.S. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE

EXHIBIT E
STATEMENT OF THE BASIS OF OWNERSHIP.

The following statements are made in accordance with the Privacy Act of
1974 (5 U.S.C. 552a) and the Paperwerk Reduction Act {PRA) of 1995,

Application is required in order to determine if a plant variety profection
certificate is to be issued (7 U,S.C. 2421). Information is held confidential
until certificate is issued (7 U.8.C. 2426).

1. NAME OF APPLICANT(S)
PROGENY ADVANCED GENETICS, INC.

e I
2. TEMPORARY DESIGNATION 3. VARIETY NAME
OR EXPERIMENTAL NUMBER

PX 544 CRUSADER
4. ADDRESS (Street and No., or RF.0. No., City, State, and ZIP, and Countryy a. TELEPHQNE (in_cluo'e.area code) 6. FAX (include area code}
1536B MOFFETT STREET 831-751-6030 831-751-6032

SALINAS, CALIFORNIA 93905

7. PYPO NUMBER

13800351

8. Does the applicant own all rights to the variely? Mark an "X" in appropriate block, if no, B'Iégse‘ expla'i'n.‘ ' ri YES J_‘] NO

9. Is the appiicant (individual or company) a U.S. national or U.S. based company? ¥ | YES M NO
[ S|

if no, give name of country

10. Is the applicant the original owner? m YES [—| NQ fno, please answer one of the following:

a. If original rights to variety were owned by individual(s), is (are) the original owner(s) a U.S. national(s)?

[:l YES E] NO If no, give name of country

b. if original rights to variety were owned by a company(ies), is(are) the original owner(s) a U.S. based company?

D YES {_‘“_] NO If no, give name of country

11. Additional explanation on ownershig (if needed, use reverse for extra space):

PLEASE NOTE:

Plant variety protection can be afforded only to owners (not licensees) who meet one of the following criteria:

L. f the nights to the variety arc owned by the otiginal breeder, that person must be a U.5. national, national of a UPOV member country, or national of a country
which affords similar protection to nationals of the U.S. for the same genus and species.

)

- If the rights to the variety are owned by the company which employed the original breeder(s), the company must be U.S. based. owned by nationals of a UPOV

member country, or owned by nationals of a country which affords similar protection to nationals of the U.S. for the same genus and species.

3. Ifthe applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above criteria.

The original breeder/owner may be the individual or company who directed final breeding. See Section 41(a)(2) of the Plant Variety Protection Act for definition.

According to the Paperwork Reduction Act of 1985, no persens are required te respond 10 3 collection of information unless it displays a valid OMB control number. The valid OMB co‘n:ro} numbf::r for
this information collection is 0581-0055. The time required ta compete this information collaction s estimated to average 10 minutes per response, including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the data needed, and compieting and reviewing the collection of information.

The U.8. Department of Agriculture (USDA} prohibits discrimination in ils programs on the basis of race, color, national origin, sex, religion, age, disability, political beliefs, and marita or familial status.
(Mot ail prohitiited bases apply 1o all programs). Persons with disabilites who require alternalive means for communication of program information (braille, iarge print, audiotape, etc.) shouid contact

USDA's TARGET Center at 202-720-2600 (voice and TDD).

" To fie a complaint, write the Secretary of Agricuiture, 1.S. Department of Agriculture, Washington, D.C. 20250, or call 1-800-245-6340 (voice) or {202 726-1127 (TOD). USDA is an equal

employment opportunity employer.

STD470-E (07-97) (Destroy previous ediions),
Electronic version designed using WordPerfect InForms by USDA-AMS-IMB.
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